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Abstract. Digital transformation has become an important means for modern en-

terprises to enhance their competitiveness, especially in the context of globaliza-

tion of competition, technological innovation and rapid market changes, and 

state-supported ‘start-ups’ face unique challenges and opportunities in the pro-

cess of digital transformation. This paper proposes a full life-cycle control ap-

proach and system for digital transformation, aiming to help enterprises monitor, 

optimize and adjust various technical and management measures during the 

transformation process to achieve efficient digital transformation. The systematic 

lifecycle control approach helps startups improve productivity, innovation and 

resource utilization, and ensures continuous innovation and market responsive-

ness during the transformation process. The paper also explores key technology 

applications for digital transformation, including industrial internet, big data, ar-

tificial intelligence and cloud computing, providing theoretical guidance and 

practical frameworks for startups. 
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1 Introduction 

With the rapid development of science and technology, digitalization has become a key 

force to drive the continuous growth and innovation of enterprises [1-3]. Especially 

under the impetus of SASAC's ‘Adventure Sailing Enterprises’ policy, many startups 

have begun to venture into high-tech fields such as artificial intelligence, quantum in-

formation, biomedicine, new energy, new materials, etc., challenging the boundaries of 

traditional industries and striving to take their place in the global emerging industries. 

Pioneer enterprises are selected by the State-owned Assets Supervision and Admin-

istration Commission of the State Council as key cultivation targets, aiming at nurturing 

startups with development potential and innovation ability into future ‘unicorn’ enter-

prises [4-5]. 

However, adventure sailing enterprises face many unique challenges and needs in 

the process of digital transformation[6-7]. Firstly, the digital transformation needs of 

‘sailing adventure’ enterprises involve not only technology upgrades, but also organi-

zational structure innovation, business process re-engineering, and employee compe-

tence enhancement. Secondly, ‘sailing adventure’ enterprises are usually small in scale 

and high in risk, and lack sufficient resources to carry out comprehensive digital trans-

formation, so the control and guidance of digital transformation is particularly critical; 

finally, ‘sailing adventure’ enterprises often face high-risk markets, are in a high-risk 

environments and grow rapidly, there is an urgent need for a set of systematic, full life-

cycle digital transformation control methods to ensure the success and stability of the 

transformation process. 

Most traditional digital transformation programs are aimed at large, established en-

terprises and lack customized support for start-ups, especially the ability to adapt to 

high-risk, high-reward areas. As a result, existing digital transformation management 

approaches are difficult to meet the specific needs of adventure sailing companies in 

the transformation process. 

In order to solve the above problems, this paper takes the medium- and long-term 

digital transformation planning of a new material as an opportunity, conducts bench-

marking research on digital benchmarking enterprises in its field, combines the charac-

teristics of start-ups, summarizes and refines the full life cycle management and control 

methodology system for the digital transformation of the sailing adventure company in 

terms of innovation drive, resource aggregation, risk control, market response, etc., and 

provides a comprehensive solution. 

2 The Current Situation and Challenges of Digital 

Transformation in Adventure Sailing Enterprises 

Driven by the global digital wave, digital transformation has become a key path for 

enterprises to enhance competitiveness and achieve sustainable development[8]. Espe-

cially in China, Adventure Sailing Enterprises, as the key state-supported enterprises 

selected by the State-owned Assets Supervision and Administration Commission 

(SASAC), occupy an important position in high-tech and high-growth industries. These 
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enterprises are widely distributed in the field of artificial intelligence, life science, green 

energy, aerospace and other cutting-edge technologies, with strong innovative potential 

and market development prospects. Taking a new material's medium- and long-term 

digital transformation plan as an opportunity, this paper conducts a benchmarking study 

on digital benchmarking enterprises in its field, and concludes that Sailing Adventure 

Enterprises still face many challenges in applying and implementing digital transfor-

mation, which come from both the technological level, as well as organizational, man-

agerial and market factors. 

2.1 The Current Situation of Digital Transformation in Adventure Sailing 

Enterprises 

Most Adventure Sailing Enterprises have strong technological innovation capability 

and market expansion potential, but they generally face the following status quo in the 

actual digital transformation process: 

(1) Relatively lagging behind in infrastructure development 

Although many Adventure Sailing Enterprises have strong technological reserves in 

specific technological fields, their digital infrastructure such as data centers, cloud plat-

forms and industrial internet is often inadequate. Many enterprises still rely on tradi-

tional IT architectures and lack flexible cloud computing platforms and data storage 

capabilities, leading to difficulties in technology deployment and slower transformation 

in the process of digital transformation. 

(2) Fragmented and complex technology applications 

Although Adventure Sailing Enterprises has accumulated a certain amount of emerg-

ing technology applications, the overall technology applications are still relatively dis-

persed. Different business departments within the enterprise (e.g., research and devel-

opment, production, marketing, finance, etc.) tend to use their own independent tech-

nology platforms and tools, lack of unified data management and technology architec-

ture, the formation of information silos, and the data can not be effectively shared and 

used collaboratively. 

(3) Digital management system construction is not perfect 

The digital management construction of Adventure Sailing Enterprises is still im-

perfect. Although some enterprises in the research and development, production and 

other areas of part of the digital transformation, but the overall digital management 

system and processes of the enterprise has not been fully optimized. Many enterprises 

in the finance, supply chain, quality control and other management areas still rely on 

manual operation or traditional software, and can not fully achieve intelligent, auto-

mated management. 

(4) Lack of data-driven decision-making 

Although big data technology has been widely used in various industries, most Ad-

venture Sailing Enterprises have not yet established an effective data asset management 

and analysis platform to fully exploit the value of data. Enterprises' decision-making 

still relies on traditional experience and intuition, and lacks accurate decision-making 

support based on data and artificial intelligence, resulting in a slower response to market 

and technological changes. 
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(5) Talent Shortage and Skills Gap 

Digital transformation is not only a change in technology, but also requires the trans-

formation of corporate organizational culture, management mode and talent structure. 

However, during the transformation process, Adventure Sailing Enterprises generally 

face a shortage of high-end digital talent. Existing employees often lack sufficient dig-

ital knowledge and skills, especially in emerging areas such as data analysis, artificial 

intelligence algorithms, cloud computing, etc., and the supply of talent cannot meet the 

needs of corporate transformation. 

2.2 Main Challenges Faced by Adventure Sailing Enterprises in Digital 

Transformation 

Although Adventure Sailing Enterprises have certain development advantages under 

the support of national policies, they still face multiple challenges in the process of 

digital transformation. These challenges are not only reflected in the technical level, 

but also involve management, culture, market and other complex factors. 

Challenges at the Technical Level. (1) Difficulty in technology selection. 

Startups are usually faced with a variety of emerging technologies to choose from, 

such as artificial intelligence, IoT, blockchain, and big data, which often have different 

application scenarios, implementation costs, and maturity technology. How to make a 

suitable choice among the many technologies and integrate them with existing produc-

tion systems and management models is a major challenge for enterprises in the trans-

formation process. Many startups lack sufficient technology assessment capabilities, 

leading to biased technology selection and affecting transformation results. 

(2) Difficulty in system integration 

The business systems of Adventure Sailing Enterprises are complex and diverse, 

involving research and development, production, sales, supply chain and many other 

aspects. Integration between different systems is difficult, especially the compatibility 

between existing systems and emerging technology platforms, which often leads to in-

creased complexity in the implementation of digital transformation. Incompatibility of 

technology platforms and non-uniformity of data interfaces may cause blockage of in-

formation flow, thus affecting the overall transformation progress. 

(3) Data management and security issues 

Data is a core asset of digital transformation, but data management and security is-

sues are important topics that startups must face in the transformation process. Enter-

prises face legal compliance issues such as data security and privacy protection when 

collecting, storing, analyzing and sharing data. In addition, establishing an efficient data 

governance structure to ensure the quality and consistency of data is also a technical 

challenge for enterprises. 

Challenges at the Management Level. (1) Lagging management mode 

Adventure Sailing Enterprises tend to focus their attention on technology introduc-

tion and process optimization in the process of transformation, neglecting the 
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innovation of management mode. The traditional management thinking and models of 

enterprises often conflict with the concepts of flexibility and data-driven decision-mak-

ing required by digital transformation. Many enterprises still rely on hierarchical and 

bureaucratic management in the process of digital transformation, and the lack of cross-

departmental collaboration and information sharing has led to limited transformation 

effects. 

(2) Digital culture cultivation lags behind 

Digital transformation is not only a transformation of technology, but also a change 

in corporate culture. The management of Adventure Sailing Enterprises often lacks at-

tention to the construction of digital culture, and employees lack sufficient participation 

and identification in the process of digital transformation. The internal division of labor 

within the enterprise is too traditional, and the staff's sense of innovation and technical 

application ability are relatively weak, which cannot fully mobilize the enthusiasm of 

the staff and affects the extensive landing of the transformation. 

Resource Challenges. (1) Funding and investment risks 

Although digital transformation of Adventure Sailing Enterprises is supported by 

policies, capital investment is still one of the core issues of enterprise transformation. 

Digital transformation often requires huge upfront investment, including hardware fa-

cilities, technology platform construction, and talent training. However, the effect of 

digital transformation often takes a long time to manifest itself, with great uncertainty, 

and enterprises are often difficult to accurately assess the return on investment, which 

makes capital investment an important obstacle. 

(2) Insufficient supply of talents 

The shortage of talent faced by Adventure Sailing Enterprises in the transformation 

process is particularly prominent. Although many enterprises have invested resources 

in the recruitment and training of digital talents, existing technical talents and managers 

often lack sufficient cross-disciplinary knowledge to provide comprehensive support in 

technology selection, system design, business process optimization and other aspects. 

In addition, the demand for talent in the process of digital transformation is not only 

limited to IT technical talent, but also requires composite talent with strategic thinking, 

data analysis and change management capabilities. 

Market-Level Challenges. (1) Changes in Market Demand 

During the transformation process, Adventure Sailing Enterprises also need to ad-

dress the challenges posed by rapidly changing market demands and technological ad-

vances. The global market is changing rapidly, and consumer demands and technolog-

ical advances are changing rapidly. In the process of promoting digital transformation, 

enterprises must always pay attention to market trends and react quickly to external 

changes. Enterprises that rely too heavily on traditional business models and production 

methods may miss market opportunities and affect their competitiveness. 

(2) Increased competitive pressure 

In the process of digital transformation, Adventure Sailing Enterprises not only have 

to compete with their domestic counterparts, but also face the pressure of globalized 
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competition. The international competition in science and technology innovation makes 

it necessary for startups to continuously improve their technological level, innovation 

capability and production efficiency in the process of transformation, or else it will be 

difficult for them to take their place in the global market. 

3 Full life Cycle Control Methods for Digital Transformation of 

Adventure Sailing Enterprises 

With the rapid changes in the global economy and the continuous progress of science 

and technology, digital transformation has become a necessary way for enterprises to 

stand out in fierce market competition. Especially as an entrepreneurial enterprise sup-

ported by the state, digital transformation is not only a need to improve technical capa-

bilities, but also an important strategy to promote business innovation, optimize man-

agement efficiency and enhance market competitiveness. In order to ensure the success 

of digital transformation, this paper proposes a control methodology for the whole life 

cycle of digital transformation, with a specific process as shown in Figure 1, aiming to 

help enterprises ensure the efficient promotion and long-term success of digital trans-

formation through the four phases of system planning and assessment, technology im-

plementation and optimization, innovation and continuous optimization, and monitor-

ing and adjustment. 

Planning and evaluation

Technology implementation 

and optimisation

Innovation and continuous 

optimisation

Monitoring and Adjustment

(1) Assessment of Current Situation

(2) Demand analysis and target setting

(3) Technology selection and program design

(1) Assessment of Current Situation

(2) Demand analysis and target setting

(3) Technology selection and program design

(1) Technology Deployment

(2) System integration and testing

(3) Staff Training and Technology Adaptation

(1) Technology Deployment

(2) System integration and testing

(3) Staff Training and Technology Adaptation

(1) Innovation Incubation and Technology Renewal

(2) Data-driven decision support

(3) Continuous optimisation and feedback mechanism

(1) Innovation Incubation and Technology Renewal

(2) Data-driven decision support

(3) Continuous optimisation and feedback mechanism

(1) Real-time monitoring system

(2) Project evaluation and feedback

(3) Fault-tolerance mechanism and risk control

(1) Real-time monitoring system

(2) Project evaluation and feedback

(3) Fault-tolerance mechanism and risk control  

Fig. 1. The full lifecycle management and control methodology for digital transformation of 

Adventure Sailing Enterprises 

 

A Study of a Full Life Cycle Control Methodology for Digital Transformation             123



3.1 Planning and Assessment Phase 

The planning and assessment phase is the starting point of digital transformation [9-

10], and the key steps include status quo assessment, demand analysis and goal setting, 

technology selection and schematic design. The core objective of this phase is to help 

enterprises clarify their transformation goals, identify current technology bottlenecks, 

and lay the foundation for subsequent technology selection and implementation sche-

matic design. 

(1) Status Assessment 

Status assessment is the first step in digital transformation, which helps enterprises 

understand the degree of digitization of current business processes. Through data col-

lection and analysis, enterprises can identify technical bottlenecks and management 

problems in production lines, R&D, supply chain, sales and financial management, 

whether there are inefficient links in production lines, lagging data and information in 

R&D, and lack of real-time data support in supply chain management. This assessment 

process provides an objective basis for subsequent demand analysis and technology 

selection. 

(2) Demand analysis and target setting 

Enterprises determine their short, medium and long-term goals for digital transfor-

mation through a comprehensive assessment of the current situation. Short-term goals 

usually focus on infrastructure construction, production line automation, etc.; medium-

term goals may be the establishment of an intelligent R&D platform, a data-driven de-

cision support system, etc.; and long-term goals may involve the construction of a glob-

alized intelligent supply chain and a product lifecycle management platform. Goal set-

ting at each stage needs to be highly aligned with the strategic direction of the enterprise 

to ensure that digital transformation can produce the expected economic benefits and 

technological breakthroughs at each stage. 

(3) Technology selection and schematic design 

According to the actual needs of enterprises, choosing the right digital technology 

platform is the key to successful transformation. Industrial Internet (IoT) platforms can 

help enterprises connect production equipment, collect data in real time, and achieve 

remote monitoring; cloud computing platforms can provide strong support for data stor-

age and processing; big data and artificial intelligence technologies[11] can help enter-

prises improve production efficiency, optimize the R&D process, and accurately pre-

dict market demand. Enterprises also need to design specific implementation schemat-

ics based on their own technical capabilities and budgets to ensure that the various 

technologies can effectively work together to support the transformation goals. 

3.2 Technology Implementation and Optimization Phase 

After defining the goals and options for digital transformation in the planning and as-

sessment phase, the enterprise enters the technology implementation and optimization 

phase. In this phase, the enterprise should focus on the actual deployment of the tech-

nology, system integration, testing and employee training to ensure that the technology 

is implemented, and value is maximized [12-13]. 
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(1) Technology deployment 

The enterprise deploys digital technology on the basis of preliminary planning, fo-

cusing on the implementation of intelligent upgrading in various areas such as produc-

tion lines, R&D, supply chain and sales. By installing sensors and implementing Inter-

net of Things (IoT) technology, enterprises can monitor the operating status of produc-

tion equipment in real time, such as temperature, humidity, pressure and other key pa-

rameters. Through the cloud computing platform, enterprises can achieve real-time 

storage and analysis of data, providing support for decision makers in timely production 

scheduling and market response. In addition, the introduction of automated equipment 

and smart factory systems can help increase production efficiency, reduce labor costs 

and improve product quality. 

(2) System integration and testing 

After the technology deployment is completed, enterprises need to carry out system 

integration of various technologies to ensure that all aspects of digital technology can 

work together efficiently. The goal of system integration is to break down information 

silos and achieve data sharing and interoperability between different technology plat-

forms. The integrated system needs to be simulated, tested and optimized to ensure that 

it can operate stably and perform as expected in real production. At this point, enter-

prises need to pay special attention to the scalability of the system to ensure that the 

existing system can support future expansion and upgrading in line with business 

growth and changing needs. 

(3) Staff training and technology adaptation 

Technology implementation depends not only on the deployment of systems and 

hardware, but also on the adaptability and technical skills of employees. Enterprises 

need to organize training for employees on systems and platforms to help them famil-

iarize themselves with new workflows and digital tools, and to ensure that they are able 

to make full use of new technologies to improve efficiency and productivity. In addi-

tion, companies need to promote cultural transformation to make employees aware of 

the importance of digital transformation, inspire them to participate, and help them 

overcome barriers to technological adaptation during the transformation process. 

3.3 Innovation and Continuous Optimization Phase 

Digital transformation is not a one-time project, but a continuous evolutionary process. 

Entering the innovation and continuous optimization phase, companies need to contin-

uously iterate and optimize their technologies in order to improve the adaptability of 

transformation outcomes, the market competitiveness of their products and the overall 

efficiency of the company [14-15]. 

(1) Innovation incubation and technology renewal 

After the implementation stage, enterprises should establish innovation laboratories 

or technology R&D platforms to continuously promote technological innovation and 

product iteration and renewal through open innovation and cross-industry cooperation. 

Through cooperation with universities, research institutes and innovative enterprises, 

enterprises can obtain more technical support and resources, improve R&D efficiency 

and promote the incubation and application of new technologies. Enterprises can adopt 
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artificial intelligence and machine learning to optimize production processes, develop 

new composite materials or intelligent supply chain management systems. 

(2) Data-driven decision support 

Enterprises collect and analyze large amounts of production data, market data and 

financial data through data analytics platforms to help decision makers make more ac-

curate and timely decisions. Big data analytics and artificial intelligence technologies 

can provide enterprises with real-time decision support such as market demand fore-

casting, production scheduling optimization and risk early warning. Data-based deci-

sion support systems can not only improve the reaction speed of enterprises, but also 

reduce human decision-making errors, helping enterprises to remain competitive in the 

rapidly changing market. 

(3) Continuous optimization and feedback mechanism 

The implementation effect of digital transformation requires continuous assessment 

and adjustment. Enterprises should establish a cyclical assessment mechanism to opti-

mize technical applications and management processes in a timely manner based on 

market feedback, technological progress and changes in business requirements. 

Through continuous optimization, enterprises can continuously improve the adaptabil-

ity of the digital system, ensure that the various technical applications in the transfor-

mation process achieve the expected results, and continuously promote the maximiza-

tion of transformation results. 

3.4 Monitoring and Adjustment Phase 

The monitoring and adjustment phase is a key part of the digital transformation process, 

which helps enterprises track the progress of transformation, identify problems and 

make timely adjustments [16-17]. 

(1) Real-time monitoring system 

Enterprises need to deploy a perfect digital monitoring system to collect and analyze 

real-time data from production, R&D, supply chain and other links. These data can help 

enterprises discover abnormalities in the production process in a timely manner and 

make adjustments through automated systems to avoid production accidents and re-

source wastage. In addition, the monitoring system can provide real-time feedback on 

key business indicators, helping top management make more accurate decisions when 

making strategic adjustments. 

(2) Project Evaluation and Feedback 

Digital transformation is a dynamic process, and enterprises need to ensure that the 

objectives of each stage are achieved through stage-by-stage evaluation and feedback 

and provide a basis for the work of subsequent stages. Through project evaluation, en-

terprises can adjust resource allocation, optimize technical solutions and strategic di-

rection in a timely manner to ensure that the effect of digital transformation is maxim-

ized, and the expected strategic objectives are achieved. 

(3) Fault-tolerance mechanism and risk control 

A fault-tolerance mechanism is very important in the process of innovation and tech-

nology implementation. Enterprises should allow a moderate degree of trial and error 

and encourage technology teams to continuously experiment and innovate. At the same 
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time, enterprises should also strengthen risk control, especially in the process of tech-

nology updating and cross-functional collaboration, so as to identify potential technol-

ogy, market and management risks in a timely manner and take effective measures to 

deal with them. 

4 Digital Transformation Full Life Cycle Control System 

Design 

In order to achieve full lifecycle control of digital transformation for Adventure Sailing 

Enterprises, this paper designs an integrated control system that aims to ensure that 

companies can implement digital transformation efficiently and accurately, with real-

time tracking, adjustments and optimization at all stages. Figure 2 illustrates the five 

functional modules covered by the system, namely the demand analysis module, the 

technology selection and solution design module, the real-time monitoring and evalua-

tion module, the decision support and optimization module, and the innovation incuba-

tion and collaboration module. Together, these modules will drive the full implemen-

tation and continuous optimization of the enterprise's digital transformation. 

Demand analysis

Technology selection and 

programme design

Real-time monitoring and 

evaluation

Decision support and 

optimisation

(1) Assessment of Current Situation

(2) Demand analysis and target setting

(3) Technology selection and programme design

(1) Assessment of Current Situation

(2) Demand analysis and target setting

(3) Technology selection and programme design

(1) Technology Deployment

(2) System integration and testing

(3) Staff Training and Technology Adaptation

(1) Technology Deployment

(2) System integration and testing

(3) Staff Training and Technology Adaptation

(1) Innovation Incubation and Technology Renewal

(2) Data-driven decision support

(3) Continuous optimisation and feedback mechanism

(1) Innovation Incubation and Technology Renewal

(2) Data-driven decision support

(3) Continuous optimisation and feedback mechanism

(1) Real-time monitoring system

(2) Project evaluation and feedback

(3) Fault-tolerance mechanism and risk control

(1) Real-time monitoring system

(2) Project evaluation and feedback

(3) Fault-tolerance mechanism and risk control

Innovation incubation and 

collaboration

(1) Innovative Laboratory Management

(2) Cross-sectoral Collaboration Platform

(3) Collaboration of Research Institutions

(1) Innovative Laboratory Management

(2) Cross-sectoral Collaboration Platform

(3) Collaboration of Research Institutions  

Fig. 2. Digital Total Life Cycle Control System Design 
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4.1 Requirements Analysis Module 

The demand analysis module is one of the core components of the digital transfor-

mation control system, responsible for collecting and analyzing the various demands 

faced by enterprises in the process of digital transformation and providing a basis for 

the subsequent development of transformation strategies and technology selection. Spe-

cific functions include. 

(1) Enterprise Requirements Collection and Analysis 

The system uses automated tools to collect data from different business units, in-

cluding digital requirements from production, R&D, supply chain, marketing and fi-

nance departments. The system also priorities and categories requirements by identify-

ing technology bottlenecks, management pain points and market opportunities in con-

junction with the strategic objectives of the business. Prioritization is done using a 

weighted scoring method based on the company's strategic objectives: 

   𝑃𝑖 = ∑ 𝑤𝑗
𝑚
𝑗=1 𝑆𝑖𝑗   (1) 

where 𝑃𝑖 is the overall priority of the requirement, 𝑤𝑗  is the weight of the require-

ment evaluation criteria, and 𝑆𝑖𝑗  is the score of the requirement criteria in the ith item 

of requirement. 

(2) Transformation Strategy Recommendations 

Based on the collected demand data, the system will generate personalized digital 

transformation strategy recommendations through data analysis and artificial intelli-

gence algorithms. These recommendations will provide companies with a full range of 

solutions, from production line automation to management optimization, to ensure that 

needs are effectively met during the transformation process. 

(3) Visual Requirements Reporting 

The Requirements Analysis module will provide visual reports and dashboards to 

help management quickly understand the current state of requirements and transfor-

mation goals, providing a clear basis for subsequent decision-making. 

4.2 Technology Selection and Schematic Design Module 

The purpose of the technology selection and schematic design module is to select ap-

propriate digital technologies and design specific implementation programs based on 

the actual needs and strategic objectives of the enterprise. The main functions of this 

module include: 

(1) Technology library management 

The module has a rich built-in digital technology library, including industrial Inter-

net, big data analysis, artificial intelligence, Internet of Things, cloud computing, ERP 

system and other technology solutions. Enterprises can choose the appropriate technol-

ogy platform and tools according to their own needs. 

(2) Technology Selection Tools 

This module provides intelligent technology selection tools. Enterprises can enter 

their needs and goals, and the system will automatically recommend matching technol-

ogy solutions. The tool will also take into account the enterprise's resource capacity, 
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budget constraints and technology scalability to help enterprises make more accurate 

decisions in the technology selection process. Multiple criteria are considered when 

selecting a technology through the Multi-Criteria Decision Analysis (MCDA) method: 

 𝑆𝑐𝑜𝑟𝑒 = ∑ 𝑤𝑖
𝑚
𝑖=1 𝑟𝑖𝑗  (2) 

where 𝑤𝑖  is the weight of the technology evaluation criteria and 𝑟𝑖𝑗  is the score of 

the ith technology under the jth criterion. 

(3) Schematic design and optimization 

After the technology is selected, the system will design a detailed retrofitting pro-

gram for the enterprise and provide simulation and optimization tools to assess the fea-

sibility, cost-effectiveness and technology adaptability of the program. The program 

design not only considers the deployment of the technology, but also includes details 

at the practical operation level, such as staff training, equipment procurement and time-

table. 

4.3 Real-Time Monitoring and Evaluation Module 

The real-time monitoring and evaluation module is one of the core functions of the 

control system, responsible for tracking and evaluating the progress of digital transfor-

mation, the effect of technology application and business performance in real time. 

Specific functions include 

(1) Real-time data acquisition and monitoring 

This module collects real-time data from production lines, R&D, supply chain, fi-

nance and other links by integrating IoT devices, sensors, cloud platforms and other 

technologies. The system is able to automatically monitor key information such as 

equipment operating status, production progress, quality control and inventory levels, 

and detect abnormalities in a timely manner. 

(2) Performance Assessment and Feedback 

Based on real-time data, the system will automatically generate performance assess-

ment reports for various indicators such as production efficiency, product quality, R&D 

cycle and cost control. At the same time, the system can provide feedback to the enter-

prise based on the assessment results, suggesting adjustments to the production plan, 

technology application or management mode. 

(3) Visual Monitoring Dashboard 

The real-time monitoring and assessment module will provide visual dashboards to 

show key performance indicators (KPIs) and business health. These dashboards will 

help management understand how the business transformation process is running in 

real time and make adjustments and decisions accordingly. 

4.4 Decision Support and Optimization Module 

The Decision Support and Optimization Module helps companies to make more accu-

rate strategic decisions by providing in-depth analysis and modelling of the collected 
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data, and to continuously optimize the decisions during the transformation process. The 

main functions of this module include 

(1) Data analysis and modelling 

Through big data analysis and artificial intelligence technology, the module is able 

to comprehensively analyze an enterprise's production data, market demand, financial 

data and R&D progress. The system is able to discover potential patterns and trends in 

the data and help enterprises predict future market demand and the direction of techno-

logical development. 

(2) Decision support system 

This module integrates business intelligence (BI) tools to generate decision reports 

based on analyses to support top management in making strategic decisions. In addition, 

the system provides decision simulation tools to help enterprises assess the potential 

risks and rewards of different strategic options, so as to choose the best transformation 

route. This forecasting model is used to forecast market demand, production and other 

variables: 

   𝑌𝑡 = 𝛼 + 𝛽𝑡 + 𝜖𝑡     (3) 

where 𝑌𝑡  is the predicted value at time t, α is the intercept, 𝛽𝑡  is the slope, and 𝜖𝑡is 

the error term. 

(3) Optimization Recommendations 

Based on the output of the decision support system, the system will automatically 

give optimization suggestions. In terms of production scheduling, the system can rec-

ommend the best resource allocation plan; in the R&D process, the system can optimize 

the material formula and process flow in a data-driven way to improve R&D efficiency. 

4.5 Innovation Incubation and Collaboration Module 

The Innovation Incubation and Collaboration Module is designed to support technolog-

ical innovation and cross-sector and cross-enterprise collaboration to facilitate the con-

tinuous introduction of new products and services in the digital transformation process. 

The key functions of the module include 

(1) Innovation Lab Management 

The module allows enterprises to create and manage innovation labs to incubate new 

technologies and products. The module will support processes such as technology de-

velopment, pilot testing and prototyping to help enterprises accelerate the adoption and 

commercialization of new technologies. 

(2) Cross-sector collaboration platform 

This module provides a cross-departmental and cross-enterprise collaboration plat-

form to promote the collaborative work of R&D, production, marketing, finance and 

other departments. Enterprises can share resources, information and technology 

through this platform, and promote communication and cooperation between different 

departments. 

(3) Co-operation with Research Institutions 

Through cooperation with universities, research institutions and innovative enter-

prises, Adventure Sailing Enterprises can obtain more technical support and innovative 
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resources. This module supports enterprises to share R&D data, technological achieve-

ments and innovation resources with external partners, and promotes technological 

joint innovation. 

5 Analysis of Application Examples 

A new materials company selected as one of the first start-ups, established in 2021 and 

specializing in the development and production of high-performance composite mate-

rials, is currently undergoing a digital transformation to improve its production effi-

ciency, R&D capabilities and market responsiveness. In this case, the adoption of a full 

lifecycle control system will bring significant improvements and benefits to the busi-

ness. Table 1 lists the data before and after the implementation of the control method 

in the digital transformation process of this enterprise, and the results show that the 

production data of the enterprise after the implementation of the control method is sig-

nificantly better than that before the implementation. The following is an example of 

how the enterprise can apply the full life cycle control system of the method: 

Table 1. Key benefit indicators before and after the implementation of the full life cycle control 

system 

Indicator  meaning of indicator 

 pre-im-

plemen-

tation 

 post-imple-

mentation 

 percent-

age in-

crease/de-

crease 

Productivity (RMB 

10,000/person/day)  

Measures the value of output created per 

employee per day. It reflects the efficient 
use of labor and can be used to assess the 

effectiveness of production processes. 

2.5 3.2 28.00% 

Operating Costs 

(RMB 10,000/day)  

Shows the total costs incurred by the or-

ganization in its daily operations. It helps 

to monitor and optimize the use of re-

sources, as well as to assess the effective-
ness of operational cost control 

150 120 -20.00% 

Product upgrade 

cycle time (days) 

The time required to upgrade a product 

from its initial version to a new or up-

graded version. This indicator reflects the 

speed of product iteration, which is usu-

ally related to technological innovation 

and responsiveness to market needs 

180 120 -33.33% 

Product Defect 

Rate Reduction (%)  

indicates the percentage reduction in the 

defect rate during the production process. 

Reducing the defect rate helps to improve 

product quality, reduce rework and return 

costs, and increase customer satisfaction. 

5% 6% 24.00% 

Energy consump-

tion per unit of out-

put value (10,000 

tones of standard 

coal/ RMB 10,000)  

 Indicates the amount of energy con-

sumed per unit of output value in the pro-

duction process, usually measured in 

tones of standard coal. This indicator 

helps to measure the energy efficiency of 

the production process and can be used as 

a reference for energy saving and emis-
sion reduction targets. 

0.8 0.6 -25.00% 
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5.1 Application of the Digital Transformation Planning Module 

(1) Enterprise diagnosis and demand analysis 

The system first conducts a comprehensive diagnosis of the new material enterprise, 

analyzing the enterprise's existing production process, R&D management, market lay-

out and financial status. Through data collection and analysis, the system finds that the 

enterprise has bottlenecks such as unbalanced resource allocation at the technology 

R&D stage, low degree of automation in the production process, slow market response, 

and long cycle of transformation of R&D results. 

(2) Tailor-made transformation roadmap 

In response to these issues, the system has formulated a roadmap for the digital trans-

formation of enterprises, proposing that firstly, intelligent manufacturing upgrades 

should be implemented to improve the level of automation; secondly, the digital man-

agement of R&D should be accelerated, with the introduction of big data and AI tech-

nologies to support R&D decision-making; and finally, a cloud-based platform for sup-

ply chain collaboration should be constructed to improve the speed of response to the 

market. 

(3) Stage Goal Setting 

The system divides the transformation goals into three stages: 

Stage 1: Achieve intelligent upgrading of production processes and complete the 

construction of digital production lines. 

Stage 2: Achieve digitalization of the R&D process and use artificial intelligence 

algorithms to assist in material development. 

Stage 3: Build a full-chain supply chain management platform to achieve rapid re-

sponse to customer demand. 

5.2 Resource Integration and Collaborative Management Module Application 

(1) External Resource Integration 

Through real-time analysis of the market, the system helps new material enterprises 

to find opportunities to cooperate with top research institutions and obtain more tech-

nical support; at the same time, it pushes the relevant government support policies to 

help enterprises to strive for tax exemptions and R&D financial support. 

(2) Cross-sector collaboration 

Within the enterprise, the system can help R&D, production, sales and other depart-

ments to achieve information sharing and process collaboration. The latest material de-

velopment progress of the R&D department can be directly synchronized with the pro-

duction department, which helps the production department to adjust the production 

line configuration in time to avoid capacity waste. 

(3) Resource utilization efficiency analysis 

The system monitors the use of production resources (such as equipment use, raw 

material inventory, etc.) and R&D resources (such as R&D personnel input, laboratory 

resources, etc.) in real time, and automatically generates a report on the efficiency of 

resource utilization, which helps the management to identify waste and bottlenecks in 

time. 
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5.3 Application of Technology R&D and Innovation Control Module 

(1) R&D Progress Monitoring 

The system monitors the progress of new material R&D projects by integrating R&D 

data (e.g., experimental data, production data, market feedback, etc.) and automatically 

generates R&D progress reports to help management adjust the direction of R&D in a 

timely manner and ensure that the R&D program is completed on schedule. 

(2) Technology Innovation Assessment 

The enterprise is developing a new type of high-strength composite material, and the 

system evaluates the market potential of the technology based on historical data and 

market demand forecasts. Based on market feedback and peer competition, the system 

provides the R&D team with suggestions for material performance improvement, cost 

control and production process optimization to ensure the market adaptability of the 

technological innovation. 

(3) R&D Resource Allocation 

When the R&D team encounters technical difficulties, the system can automatically 

recommend resources from other departments (e.g., production technicians, equipment, 

etc.) and suggest additional support for key technology R&D personnel to improve 

R&D efficiency. 

5.4 Application of Risk Monitoring and Early Warning Module 

(1) Real-time risk monitoring 

During the production process, the system will monitor the risk of raw material price 

fluctuations, especially the supply of certain key raw materials may be affected by pol-

icy changes. The system will immediately issue an early warning to remind the pur-

chasing department to make purchasing decisions in advance to ensure supply chain 

stability. 

(2) Risk assessment and early warning 

For the research and development stage of new materials, the system predicts the 

bottlenecks that may be encountered in the process of technology development through 

big data analysis and provides an early warning of the technical difficulties that may be 

encountered by the research and development team, prompting the necessity of tech-

nology research. 

(3) Emergency Response Mechanism 

When production quality problems may occur during the material production pro-

cess, the system can immediately activate the emergency response mechanism, auto-

matically push the relevant operation manual to the production line operator and adjust 

the production process through automated equipment to prevent the production of poor 

quality products. 

5.5 Application of Data-Driven Decision Support Systems  

(1) Global Data Analysis 
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The system aggregates production, R&D, sales and market data to help management 

understand the overall operation of the enterprise in real time. By analyzing production 

line operation data and market sales data, the system can determine whether the market 

demand for new materials exceeds the production capacity and suggest increasing pro-

duction or adjusting the production plan. 

(2) Technology Trend Forecasting 

The system combines the global material science development trend, predicts the 

future innovations that may overturn the existing material technology, and provides 

guiding suggestions for the direction of enterprise technology R&D based on the indus-

try's cutting-edge dynamics, so as to ensure that the enterprise R&D always walks in 

the forefront of technological innovation. 

(3) Market and Financial Analysis 

Through in-depth analysis of sales data, the system provides management with de-

tailed market forecasts, helps enterprises judge the competitiveness of new materials in 

different markets, and provides financial forecasts and suggestions for capital alloca-

tion. 

5.6 Application of Conversion Effectiveness Assessment and Optimization 

Module 

(1) Stage-by-Stage Assessment 

The system conducts a staged assessment of the transformation process of the new 

material enterprise. After the first stage of intelligent manufacturing upgrading, the sys-

tem evaluates that the production efficiency has increased by 28% and the equipment 

failure rate has been reduced by 15%. Based on these assessment results, the system 

provides data support for the digital R&D in the second phase. 

(2) Optimization Recommendations 

Based on the assessment of the transformation effect, the system makes optimization 

recommendations to the management. In the second phase, it is necessary to increase 

the training of R&D staff to improve R&D efficiency. At the same time, it is recom-

mended to reduce production costs by increasing automation to further enhance com-

petitiveness. 

(3) Continuous improvement mechanism 

The system will summarize the lessons learnt based on the transformation effect of 

the enterprise at each stage, and continuously improve the transformation strategy 

through the data feedback mechanism. After discovering that certain aspects (e.g. ma-

terials R&D) require stronger market drivers, the system will automatically adjust the 

direction of R&D to ensure that the enterprise is able to keep up with market demand 

during the digital transformation process. 

5.7 Application Summary 

With a full lifecycle control system, enterprises can not only improve productivity and 

optimize R&D processes, but also better manage external resources and respond to 

risks. The data-driven decision support and real-time risk monitoring provided by the 
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system enable enterprises to achieve the desired transformation goals faster and more 

efficiently in the process of making digital transformation, a high-risk, high-technology 

investment. At the same time, through continuous evaluation and optimization, it en-

sures that each stage of the transformation process keeps pace with market demand and 

technology development trends, thereby enhancing the core competitiveness of the en-

terprise. 

6 Conclusion 

The full lifecycle control methodology for digital transformation of Adventure Sailing 

Enterprises proposed in this paper provides a systematic transformation framework to 

help Adventure Sailing Enterprises plan, implement, evaluate and optimize efficiently 

in the transformation process. By establishing a comprehensive technology selection, 

project implementation, monitoring and evaluation, and innovation support system, the 

enterprise is able to steadily advance in the complex transformation environment, and 

ultimately achieve business model innovation and operational efficiency improvement. 

In the future, with the continuous development of technology and changes in enterprise 

needs, the methodology and system will continue to be optimized to provide theoretical 

support and practical guidance for the digital transformation of more enterprises. 

References 

1. VIAL G. Understanding digital transformation: A review and a research agenda[J]. The 

Journal of Strategic Information Systems, 2019, 28(2):118-144. 

2. Wu F, HU H Z, LIN H Y, et al. Corporate digital transformation and capital market perfor-

mance - Empirical evidence from stock liquidity[J]. Management World,2021,37(07):130-

144+10.DOI:10.19744/j.cnki.11-1235/f.2021.0097. 

3. Zhou Q W, Liu X, Li D H. Multiple roles and open research framework for enterprise digital 

transformation[J]. Journal of Xi'an Jiaotong University (Social Science Edition), 2022, 

42(03): 10-19. DOI: 10.15896/j.xjtuskxb.202203002. 

4. Zhu Y Y. Central enterprises speed up layout of new fields and new tracks, SASAC makes 

these deployments[N]. First Financial Daily,2024-04-

02(A06).DOI:10.28207/n.cnki.ndycj.2024.001263. 

5. WANG Y J, Three questions for Qidian Enterprises [N]. Economic Observer,2024-04-

08(002).DOI:10.28421/n.cnki.njjgc.2024.000375. 

6. Zhang X H, Barriers, Drivers, and Path Dependence of Digital Transformation in SMEs-

Based on a Survey of 377 SMEs in the Tertiary Industry[J]. China Circulation Econ-

omy,2020,34(12):72-82.DOI:10.14089/j.cnki.cn11-3664/f.2020.12.008. 

7. Liu T, Zhang X H. Status quo, problems and countermeasures of digital transformation of 

small and medium-sized enterprises in China[J]. Guizhou Social Science,2021,(02):148-

155.DOI:10.13713/j.cnki.cssci.2021.02.019. 

8. Jabborova D, Mamurova D, Umurova K K, et al. Possibilities of Using Technologies in 

Digital Transformation of Sustanable Development[C]//E3S Web of Conferences. EDP Sci-

ences, 2024, 491: 01002. 

A Study of a Full Life Cycle Control Methodology for Digital Transformation             135



9. Shi L J, Ma D Y, Gao X D. Analysis of enterprise digital transformation paths and assess-

ment of the current situation--taking digital transformation of industrial enterprises in a dis-

trict as an example[J]. Manufacturing Automation,2020,42(07):157-161. 

10. Bo J. Digital Transformation of Manufacturing SMEs ‘Five Steps’[J]. China Industrial Re-

view,2018,(04):43-49.DOI:10.19609/j.cnki.cn10-1299/f.2018.04.007. 

11. Yalamati S, Batchu R K. Smart Data Processing: Unleashing the Power of AI and 

ML[M]//Practical Applications of Data Processing, Algorithms, and Modeling. IGI Global, 

2024: 205-221. 

12. Yin J, Du J H, Shi C T. Manufacturing execution system for smart factory [M]. Chemical 

Industry Press: 202312.264. 

13. Zhang T. Digital butterfly of cross-organisational governance [M]. Chemical Industry Press: 

202310.232. 

14. Lu J S. Research on the impact of digital transformation on the independent innovation abil-

ity of high-tech enterprises [J/OL]. Economic and Social Development,1-11[2024-12-19]. 

https://doi.org/10.16523/j.45-1319.20241217.002. 

15. Yu L P. Digital Transformation, R&D Funding Sources and Innovation Performance of 

High-Technology Industries--An Introduction to Innovation Policies and Digital Transfor-

mation Effects[J]. Modern Economic Discussion,2024,(12):73-83. 

DOI:10.13891/j.cnki.mer.2024.12.014. 

16. Wang X H. Research on software project schedule management for digital transformation 

of group companies [D]. Beijing University of Chemical Technology, 2024. 

DOI:10.26939/d.cnki.gbhgu.2024.000787. 

17. Liu J Y. Research and Exploration on Digital Transformation of DaXing Airport [D]. Bei-

jing University of Posts and Telecommunications, 2023. 

DOI:10.26969/d.cnki.gbydu.2023.000641. 

Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.
        The images or other third party material in this chapter are included in the chapter's
Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.

136             P. Luo et al.

http://creativecommons.org/licenses/by-nc/4.0/



